











https://doi.orgRecent Trends in Junk Food Intake in U.S. Children
and Adolescents, 2003−2016Elizabeth K. Dunford, PhD,1,2 Barry M. Popkin, PhD,2,3 Shu Wen Ng, PhD2,3Introduction: In the U.S., there is no consensus of how to define junk food. Strict regulations on 
what constitutes junk food denoted by front-of-package labels can serve as the basis for statutory 
actions. Chile was the first country to adopt this approach, and several countries have followed suit. 
This study examined the proportion of calories and nutrients of concern consumed by U.S. children 
and adolescents defined as junk food using the Chilean label criteria and the changes between 2003 
and 2016.
Methods: Data were obtained from 4 nationally representative food intake surveys in 13,016 U.S. 
children and adolescents: National Health and Nutrition Examination Survey 2003−2004, 2005−2006, 
2013−2014, and 2015−2016, with analysis performed in 2019. Nutritional content of each consumed 
food was compared with nutrient thresholds from the Chilean regulation for energy, saturated fat, total 
sugars, and sodium per 100 g.
Results: Between 2003 and 2016, there was a 10 percentage point decrease (71.1%−61.3%, p<0.01) 
in the proportion of foods consumed that were classified as junk food. A significant decrease was 
seen in mean intake of calories (1,610−1,367 kcal/day, p<0.01), total sugar (88.8−64.2 g/day, 
p<0.01), saturated fat (22.6−20.5 g/day, p<0.01), and sodium (2,306−2,044 mg/day, p<0.01).
Conclusions: Although junk food intake has decreased since 2003−2006, diets of U.S. children 
and adolescents remain dominated by less-healthy foods. These results can help guide policy regula-
tions regarding foods and beverages accessible in schools and marketed to children, adolescents, 
and their caregivers.
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/10.1016/j.amepre.2020.01.023Currently, around 1 in 5 children in the U.S. areobese.1 Children with obesity are more likelythan normal weight children to remain obese as
adults2−6 and more likely to develop diseases such as dia-
betes, heart disease, and cancer at a younger age and face
shorter life expectancies.6−14 Higher population levels of
obesity are attributed to many factors, including consum-
ing food outside the home, consuming larger portion
sizes, and high intake of sugar-sweetened beverages.15−19
Recent research has suggested a plateauing of obesity lev-
els in children and adolescents20,21 and a decline in energy
intakes of U.S. households with children.22 Despite these
declines, around two thirds of dietary energy still derives
from highly processed food sources.23−26 More recently,
an important crossover RCT by Hall et al.27 reported thata diet of ultraprocessed foods was linked with 2.4 lb
weight gain over 2 weeks. By contrast, subjects had an
average weight loss of 2 lbs in 2 weeks when switching
from an ultraprocessed diet to a less processed one, clari-
fying the significance of the many studies linking ultrapro-
cessed foods with lower dietary quality,28 higher obesity
Table 1. Sociodemographic Characteristics for U.S. Children
≤18 Years
Characteristics 2003‒2006 2013‒2016
Number of observations 7,336 5,680
Male, % 49.4 50.4
Age group, %
2‒5 years 22.8 23.8
6‒11 years 26.1 36.7
12‒18 years 51.2 39.4
Race-ethnicity, %
Mexican American 31.6 22.2
Other Hispanic 3.4 11.2
White non-Hispanic 27.3 27.9
Black non-Hispanic 32.6 23.8
Other race 5.2 14.9
Household income, %




>350% federal poverty level 20.8 19.7
Head of household education, %
Less than high school
diploma
32.2 23.9
High school diploma 24.8 22.1
More than high school
diploma
43.0 54.1prevalence,27,29,30 and all-cause mortality.31 Previous stud-
ies have also revealed that disparities in dietary quality
exist in certain demographic subgroups,32,33 and that
black non-Hispanic children and adolescents and lower
income households had the largest increase in snack food
intake during the past 35 years.34
In the U.S., the term junk foods is often used to
describe commonly known less-healthy food categories
such as confectionery, ice cream, and salty snacks. In the
literature, the term is often used when observing the
effects of bans on marketing to children or in relation to
junk food taxes. Both marketing bans and junk food
taxes usually involve a set of inclusion and exclusion cri-
teria. For example, both Mexico and Hungary have
implemented junk food taxes, with cutoffs for energy
density (Mexico) and salt, sugar, and caffeine (for Hun-
gary) used to determine what qualifies as junk food to be
taxed.35−37 However, there is no consistent definition.
Increasingly, studies have begun using degree of food
processing to define less-healthy foods (e.g., ultrapro-
cessed versus minimally processed).26,38 Nutrient profil-
ing is also used in multiple countries to support
consumers in identifying healthier products.39
In 2016, Chile implemented the most comprehensive
set of obesity-preventive regulations to date in the world,
including strict regulations for the marketing of foods to
children.40,41 This law was based on a nutrient profiling
model that delineated foods high in total sugar, saturated
fat, sodium, or calories using both nutrient levels and the
presence of added sugar, salt, and saturated fat ingredients
(as a proxy for degree of processing). Since Chile’s
ground-breaking regulations, similar warning labels have
been adopted in Israel,42 Peru, and Uruguay. Chile’s regu-
lations came in 3 phases of increasing stringency. All sub-
sequent countries that adopted this type of regulation
began with criteria close to Chile’s second phase.
This study examined the proportion of calories and
nutrients of concern consumed by children and adoles-
cents in the U.S. that would be considered junk food
using the Chilean regulation’s Phase 2 nutrient criteria
and whether this changed between 2003 and 2016.METHODS
Study Population
Data were obtained from 4 nationally representative surveys of
food intake in 13,016 U.S. children and adolescents: National
Health and Nutrition Examination Survey (NHANES) 2003
−2004, NHANES 2005−2006 (NHANES 2003−2006), NHANES
2013−2014, and NHANES 2015−2016 (NHANES 2013−2016)
(Table 1). NHANES is based on a multistage, stratified area prob-
ability sample of non-institutionalized U.S. households. Detailed
information about each survey and its sampling design has been
published previously.43 Using secondary U.S. Department ofAgriculture (USDA) and NHANES data, this study was exempted
from IRB concerns.
Measures
Although the Chilean regulation was first implemented in 2016,
the nutrient thresholds were set to become increasingly stringent
over a series of 3 implementation dates, beginning in 2016 and
ending in 2019. The Phase 2 criteria were utilized for this analysis
on the basis that these criteria are most widely used in the litera-
ture and were adopted by Israel after seeing the extensive refor-
mulation industry undertook after the first phase of the Chilean
regulations.37,42 Nutritional content of each food consumed in
NHANES was compared with the Phase 2 thresholds from the
Chilean regulation for energy, saturated fat, total sugars, and
sodium per 100 g (Appendix Table 1, available online).41 Products
that exceeded the nutrient thresholds were considered junk foods
in this analysis and will be referred to as junk foods throughout
this paper. The Chilean regulation also includes an ingredient cri-
terion, with products containing added sugars (e.g., sucrose), satu-
rated fat (e.g., palm oil), or sodium (e.g., table salt) ingredients and
exceeding the nutrient criteria considered junk foods. Ingredient
data for NHANES 2003−2006 were not available for this research,
and so the authors did not include the ingredient criteria in the
change analysis. However, Steele et al.,24,25 along with collabora-
tors at the Centers for Disease Control and Prevention, provided
data for this study identifying products from NHANES 2013‒
2016 that have added sugar, added saturated fat, or added salt
ingredients. Using these data, overall results for 2013−2016 are
shown using both the nutrient criteria alone and also including
the added ingredient criteria in the Chilean regulation (Appendix
Figure 1, available online). For sensitivity analyses, duplicate
results tables for Chile’s much more stringent Phase 3 criteria are
available on request from the authors.
To examine trends over time from surveys with different col-
lection methods on Days 1 and 2, the first day’s data (a single,
interviewer-administered 24-hour dietary recall) collected from
each individual were used (as recommended by the USDA) and
appropriate weights and adjustments were used for the sample
design provided.
All foods reported in the USDA surveys were assigned to one of
University of North Carolina-Chapel Hill’s food groups.44 To
determine which food groups to focus on in reporting, data were
pooled for all survey years (2003−2016). To focus on food catego-
ries of interest, the analysis was limited to categories with >50%
of products classified as junk food under the Chilean Phase 2
nutrient criteria. All remaining food sources were grouped
together (Appendix Table 2, available online). Mean intake and
proportion of calories, saturated fat, total sugar, and sodium pro-
vided by each food category were calculated.
Statistical Analysis
Analysis was undertaken in 2019. Junk food intake was examined
using 3 age groups (2−5 years, 6−11 years, and 12−18 years), 5
race or ethnicity groups (Mexican American, other Hispanic,
white non-Hispanic, black non-Hispanic, and other race), 2 sexes
(male and female), 3 income groups (<185%, 185%−350%, and
>350% of the Federal Poverty Level), and 3 head of household
education groups (less than high school, high school diploma, and
more than high school). Mean intake and proportion of calories
and other nutrients of concern deriving from junk food overall
and within each food category were determined, as were the mean
number of junk food items consumed per day. The proportion of
foods and beverages consumed by NHANES participants that
were considered junk food was also calculated. Survey methods
were used within Stata to account for the clustering that is inher-
ent in the NHANES sampling methodology and weighting for
national representativeness and to allow statistically significant
differences between survey cycles to be identified using Student’s
t-test. Unadjusted models were used to ensure the representative-
ness of the U.S. population was maintained in each examined sur-
vey cycle. A p-value <0.01 was considered significant. Stata,
version 14.1 was used for analysis.RESULTS
Between 2003−2006 and 2013−2016, there was an
almost 10 percentage point decrease (71.1%−61.3%,
p<0.01) in the proportion of foods consumed by U.S.
children and adolescents that were classified as
junk food under the Chilean nutrient criteria (Table 2).
A significant decrease was seen in mean intake of calo-
ries (1,610−1,367 kcal/day, p<0.01), total sugar (88.8
−64.2 g/day, p<0.01), saturated fat (22.6−20.5 g/day,
p<0.01), and sodium (2,306−2,044 mg/day, p<0.01)
deriving from junk foods between survey years (Table 3).
Between 2003−2006 and 2013−2016, the mean number
of junk food items consumed each day decreased from10.1 to 8.4 (p<0.01) (Table 3). Despite this, almost 75%
of calories consumed and 90% of total sugars consumed
in 2013−2016 derived from junk foods (Table 3).
All subgroups showed a significant decrease in mean
calorie intake (Figure 1A) and total sugar (Figure 1B)
deriving from junk foods between 2003−2006 and
2013−2016. Almost all subgroups also had a significant
decrease in saturated fat (Figure 1C) and sodium
(Figure 1D), with some exceptions. For example, Mexi-
can Americans were the only racial or ethnic subgroup
that did not show a significant decrease in saturated fat
and sodium intake deriving from junk foods (Figure 1C
and D). The lowest education group also showed no sig-
nificant decreases in mean saturated fat or sodium intake
deriving from junk foods. White non-Hispanics had the
highest mean energy, total sugar, saturated fat, and
sodium intake deriving from junk foods of all racial or
ethnic groups (Figure 1). The highest income group had
the highest absolute intake of energy, saturated fat, and
sodium.
The addition of the ingredient criteria to the 2013−2016
data resulted in a decrease in the amount and proportion
of calories, total sugar, saturated fat, and sodium deriv-
ing from junk foods (Table 3). The largest difference was
in saturated fat, with a decrease from 20.5 g (61.3%) to
14.5 g (43.4%). The smallest difference was in total
sugar, with a decrease from 64.2 g (90%) to 58.8 g
(82.4%). Overall, the proportion of calories deriving
from junk food was overestimated by 28% using the
Chilean regulation’s nutrient criteria without the addi-
tion of the ingredient criteria. Saturated fat was overesti-
mated by 41%, sodium by 22%, and sugar by only 9%.
Overestimates were due to differences in a few key food
categories (outlined in the following section). When the
ingredient criteria were included in analysis, black non-
Hispanic children and adolescents consumed the highest
proportion of calories, sugar, and saturated fat from
junk food, yet white non-Hispanic children and adoles-
cents consumed the highest proportion when the ingre-
dient criteria were not included (Figure 1).
There was a large decrease in mean calorie intake
from sugar-sweetened beverages between 2003 and 2016
(185−98 kcal/day, p<0.01) (Appendix Table 3, available
online). Despite less than half of products consumed
from the bread category classified as junk foods in 2013
−2016, >80% of calories, total sugar, saturated fat, and
sodium in this category derived from junk foods. Mean
calorie intake from juice products decreased between
2003 and 2016 (57−38 kcal/day, p<0.01).
One hundred percent of calories in dairy with added
sugar, ready-to-eat cereals, and salty snacks were from
junk foods in both time periods (Table 2), although there
was a significant decrease in mean calories from junk
Table 2. Proportion of Food Reported Consumed by U.S. Children and Adolescents Classified as Junk Foods in NHANES 003‒2016, by Food Category


























Ready-to-eat cereals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 99. 99.9 100.0 99.9 99.9
Confectionery 99.9 98.2 98.2 99.8 98.7 98.7 99.9 97. 97.9 99.9 98.2 98.2
Dairy with added sugar 99.9 99.9 87.7 100.0 100.0 76.3 99.8 99. 92.6 99.9 100.0 89.7
Salty snacks 99.9 100.0 99.0 100.0 100.0 98.7 99.9 100. 99.4 100.0 100.0 98.9
Processed meat, poultry, and fish 99.4 98.5 79.5 97.9 98.6 81.4 100.0 98. 80.0 99.8 98.3 77.8
Breads 66.2 44.7 44.6 72.4 42.9 42.9 69.0 45. 45.3 60.3 44.9 44.9
Juices 98.1 94.4 1.2 98.7 92.5 0.7 97.3 95. 1.7 98.1 95.6 1.4
Cheese and cheese products 97.6 98.5 33.2 97.1 97.2 31.6 95.7 98. 34.4 99.4 99.3 33.2
Desserts 92.3 93.1 89.9 89.7 90.2 88.9 92.0 91. 88.0 94.5 97.0 92.9
Sugar-sweetened beverages 90.4 87.8 86.7 87.1 87.9 86.4 90.2 87. 86.0 91.7 88.5 87.5
Sandwiches, burgers, and pizzas 79.9 76.8 69.5 80.0 80.4 72.9 81.7 78. 72.1 78.4 73.4 65.7
All other foods 49.4 38.4 16.1 50.8 39.4 13.3 49.7 39. 16.9 48.2 36.7 17.2
Total for all foods 71.1 61.3 43.5 71.3 61.4 39.8 71.8 63. 45.9 70.2 59.6 43.5
aJunk food is defined by using the Chilean nutrition profile model Phase 2 nutrient criteria.
bJunk food is defined by using the Chilean nutrition profile model Phase 2 nutrient criteria in addition to the NOVA criteria for level of processin to identify products with added sugar, saturated fat, and
sodium ingredients.


































All children, 2‒18 years 10.1 8.4 6.0 1,610 (77.0) 1,367 (72.2) 1,072 (56.6)
Age group
2−5 years 11.2 9.3 6.0 1,256 (76.1) 1,070 (71.9) 784 (52.7)
6‒11 years 10.7 9.2 6.7 1,615 (78.0) 1,428 (73.6) 1,151 (59.3)
12‒18 years 9.0 7.4 5.4 1,792 (76.6) 1,470 (71.2) 1,157 (56.0)
Sex
Male 10.3 8.6 6.1 1,774 (77.7) 1,510 (73.4) 1,178 (57.3)
Female 9.9 8.3 5.8 1,436 (76.3) 1,210 (71.0) 963 (56.5)
Head of household education
Less than high school diploma 9.4 7.7 5.4 1,490 (74.7) 1,282 (69.3) 993 (53.7)
High school diploma 10.2 8.2 6.0 1,666 (78.5) 1,337 (72.8) 1,045 (56.9)
More than high school diploma 10.3 8.8 6.2 1,618 (76.9) 1,412 (73.1) 1,112 (57.6)
Household income
<185% federal poverty level 9.8 8.0 5.7 1,579 (76.5) 1,330 (71.7) 1,043 (56.2)
185%‒350% federal poverty level 10.0 8.7 6.1 1,618 (78.4) 1,408 (72.9) 1,092 (56.6)
>350% federal poverty level 10.5 9.0 6.3 1,654 (76.7) 1,407 (73.1) 1,113 (57.8)
Race/ethnicity
Mexican American 9.5 7.7 5.5 1,489 (73.1) 1,290 (70.4) 994 (54.2)
White non-Hispanic 10.4 8.9 6.2 1,682 (78.9) 1,410 (74.6) 1,096 (58.0)
Black non-Hispanic 9.6 8.2 6.2 1,564 (76.4) 1,369 (71.4) 1,134 (59.2)
Saturated fat, g/day
All children, 2‒18 years 22.6 (71.1) 20.5 (61.3) 14.5 (43.4)
Age group
2−5 years 18.1 (71.3) 16.2 (61.4) 10.4 (39.5)
6‒11 years 22.8 (71.8) 21.9 (63.1) 16.1 (46.5)
12‒18 years 24.9 (70.2) 21.5 (59.6) 15.3 (42.3)
Sex
Male 25.0 (71.9) 22.6 (62.8) 16.0 (44.4)
Female 20.2 (70.1) 18.3 (59.9) 13.0 (42.6)
Head of household education
Less than high school diploma 21.1 (70.0) 19.3 (60.8) 13.6 (42.8)
High school diploma 23.4 (73.1) 19.5 (63.4) 13.7 (44.6)
More than high school diploma 22.7 (70.4) 21.3 (61.0) 15.1 (43.3)
Household income
<185% federal poverty level 22.3 (71.3) 19.3 (62.2) 13.8 (44.5)
185%‒350% federal poverty level 22.4 (72.5) 21.6 (61.8) 15.1 (43.1)
>350% federal poverty level 23.4 (69.8) 21.5 (60.2) 15.2 (42.7)
Race/ethnicity
Mexican American 20.5 (68.0) 19.0 (60.4) 13.5 (42.8)
White non-Hispanic 23.9 (72.2) 21.7 (62.4) 15.1 (43.3)
Black non-Hispanic 21.2 (72.0) 18.6 (63.8) 14.3 (49.1)
Total sugar, g/day
All children, 2‒18 years 88.8 (93.9) 64.2 (90) 58.8 (82.4)
Age group
2−5 years 57.7 (92.4) 41.2 (86.9) 38.3 (80.7)
6‒11 years 88.1 (94.5) 65.8 (90.5) 61.0 (83.9)
(continued on next page)
Table 3. Nutrient Intake Deriving From Junk Food Sources Overall and by Demographic Subgroup















12‒18 years 105.9 (94.2) 74.7 (91.2) 67.6 (82.5)
Sex
Male 99.9 (94.2) 71.4 (90.5) 65.4 (82.9)
Female 77.1 (93.6) 56.7 (89.6) 52.0 (82.2)
Head of household education
Less than high school diploma 80.3 (94.2) 59.9 (89.5) 54.2 (80.9)
High school diploma 94.9 (94.5) 65.0 (90.8) 58.9 (82.2)
More than high school diploma 88.8 (93.5) 65.8 (89.9) 60.8 (83.0)
Household income
<185% federal poverty level 85.5 (94.4) 62.8 (89.8) 57.8 (82.6)
185%‒350% federal poverty level 92.6 (93.7) 66.3 (89.8) 59.5 (80.5)
>350% federal poverty level 90.8 (93.5) 65.1 (90.2) 60.0 (83.2)
Race/ethnicity
Mexican American 79.8 (94.7) 54.4 (90.1) 50.2 (83.1)
White non-Hispanic 93.4 (93.9) 67.9 (90.4) 61.1 (81.4)
Black non-Hispanic 87.1 (94.5) 68.3 (90.1) 64.2 (84.7)
Mean sodium, mg/day
All children, 2‒18 years 2,306 (72.1) 2,044 (67.1) 1,681 (55.2)
Age group
2−5 years 1,705 (70.8) 1,523 (67.9) 1,227 (54.7)
6‒11 years 2,296 (73.0) 2,096 (68.5) 1,771 (57.9)
12‒18 years 2,630 (72.0) 2,269 (65.6) 1,842 (53.3)
Sex
Male 2,548 (73.2) 2,286 (68.6) 1,866 (56.0)
Female 2,050 (70.9) 1,794 (65.6) 1,491 (54.5)
Head of household education
Less than high school diploma 2,078 (69.1) 1,939 (63.9) 1,591 (52.4)
High school diploma 2,394 (74.0) 2,023 (67.4) 1,662 (55.4)
More than high school diploma 2,337 (72.0) 2,099 (68.2) 1,729 (56.2)
Household income
<185% federal poverty level 2,218 (71.0) 1,998 (66.1) 1,647 (54.5)
185%‒350% federal poverty level 2,306 (73.3) 2,117 (68.2) 1,735 (55.9)
>350% federal poverty level 2,445 (72.8) 2,081 (68.6) 1,713 (56.5)
Race/ethnicity
Mexican American 2,049 (67.4) 1,983 (65.4) 1,605 (52.9)
White non-Hispanic 2,423 (74.3) 2,102 (70) 1,716 (57.2)
Black non-Hispanic 2,277 (71.1) 2,061 (65.5) 1,793 (57.0)
Note: Boldface indicates statistical significance (p<0.05).
Data from NHANES 2003−2004, NHANES 2005−2006, NHANES 2013−2014, and NHANES 2015−2016. Results have been weighted to be
nationally representative. The 100% of participants consumed products considered junk food. Results for other Hispanics and Other Race not shown.
Junk food is defined by utilizing the Chilean nutrition profile model Phase 2 criteria for nonbasic food groups containing excessive added sugar, salt,
saturated fat or energy density in addition to foods classified as ultraprocessed under NOVA.
aChilean criteria plus NOVA ultraprocessed foods.
n/d, number per day; NHANES, National Health and Nutrition Examination Survey.
Table 3. Nutrient Intake Deriving From Junk Food Sources Overall and by Demographic Subgroup (continued)foods for ready-to-eat cereals (70−58 kcal/day, p<0.01,
Appendix Table 3, available online). Significant increases
in mean total sugar intake from junk foods were seen in
sandwiches, burgers, and pizzas and salty snacks
(p<0.01 for both) (Appendix Table 4, available online),and a large increase in mean sodium intake deriving
from junk foods in sandwiches, burgers, and pizzas
(p<0.01) (Appendix Table 5, available online).
Mean calories deriving from junk food sources in bur-
gers, sandwiches, and pizzas increased in some subgroups
Figure 1. Nutrient intake from junk food sources, 2003‒2016. (A) Energy intake (kcal/day) from junk food sources. (B) Sugar intake
(g/day) from junk food sources. (C) Saturated fat intake (g/day) from junk food source. (D) Sodium intake (mg/day) from junk food
sources.between 2003 and 2016: aged 2−5 years (113−151 kcal/-
day, p<0.01), aged 6−11 years (220−275 kcal/day, 
p<0.01), the lowest education group (214−288 kcal/day, 
p<0.01), Mexican Americans (231−333 kcal/day, p<0.01), 
and black non-Hispanics (215−253 kcal/day, p<0.01)
(Appendix Table 3, available  online).
The overall differences in estimates without the addi-
tion of the ingredient criteria were driven by a few key 
categories. For example, calorie intake from juices 
decreased from 38 kcal/day to 1 kcal/day with the addi-
tion of the ingredient criteria (Appendix Table 6, avail-
able online). Similarly, mean sodium intake from cheese 
and cheese products decreased from 104 mg/day to 
48 mg/day and mean calorie intake from 39 kcal/day to 
11 kcal/day. Sandwiches, burgers, and pizzas also had a 
decrease in mean calorie contributions from 260 kcal/day 
to 230 kcal/day and mean sodium from 582 mg/day to 
513 mg/day. For categories such as ready-to-eat cereals 
and confectionery, results remained the same with and 
without the addition of the ingredient criteria.DISCUSSION
This study revealed that during a 14-year period, the 
proportion of reported foods consumed by U.S. children 
and adolescents that were considered junk foods 
decreased by about 10 percentage points. Despite thisdecrease, >70% of total calories and >90% of total sugar
intake derived from junk foods in 2013−2016. Even
with the addition of the ingredient criteria used to iden-
tify junk foods in NHANES 2013−2016, 57% of energy,
82% of total sugar, 55% of sodium, and 43% of saturated
fat consumed by U.S. children and adolescents still derived
from junk food sources. This is in line with previous
research showing that the U.S. population has a high
intake of foods high in added sugar and solid fats45 and
with research in U.S. children from 2003 to 2010 showing
that although total calorie intake from junk foods declined
over time, intake was still unacceptably high.46 It is also in
line with research from other Western countries showing
that a large proportion of energy intake derives from foods
generally considered less healthy.45,47
No examined subgroup had <69% of calories deriving
from junk foods in 2013−2016, an interesting finding
considering that studies from various Western countries
show that disparities exist between racial or ethnic and
education groups in the types of foods consumed, with
lower socioeconomic groups often having a higher
intake of unhealthy foods.34,48,49 One previous study
observed that black non-Hispanic and Hispanic house-
holds with children purchased less highly processed
foods from stores than white non-Hispanics, although
this study found that black non-Hispanics purchased a
higher amount of sugar.50
It is concerning that such a large proportion of U.S.
children and adolescent total sugar intake derives from
junk foods. The American Heart Association recom-
mends that U.S. children and adolescents consume
<10% of daily calories from sugar sources. With the
finding that U.S. children in 2013−2016 were consum-
ing on average at least 82% (59 g or 236 kcal) of total
sugar per day from junk food sources, it is clear that
there is scope for improvement.
The Chilean regulation was implemented in 2016.
Although limited research exists as to the effectiveness of
the regulation (owing to its infancy), early research has
found that the food marketing regulation can be effective
at reducing the use of child-directed marketing for
unhealthy products, with 1 study finding that breakfast
cereals using child-directed strategies decreased from 43%
before implementation to 15% after implementation.51 In
the U.S., a number of country-wide and state-based poli-
cies have been implemented, attempting to reduce the pur-
chase and hence consumption of less-healthy foods for
children and adolescents. For example, some major food
and beverage companies previously signed up to the Better
Business Bureau’s Children’s Food and Beverage Advertis-
ing Initiative and pledged that they will only market
healthier foods to children and adolescents.52 Despite this
high-level commitment, research into the scheme has
demonstrated that the pledge is often not upheld, with 1
study reporting that 88% of Children’s Food and Beverage
Advertising Initiative member company advertisements
seen on TV by children promoted products high in satu-
rated fat, sugar, or sodium.53 This, along with findings
from this study, lend support to exploring the implemen-
tation of established schemes restricting the marketing of
foods to children, such as Chile’s criteria.
Limitations
This analysis had some limitations. Reported dietary
data have limitations in misreporting and can vary by
age, sex, and race or ethnicity.54 Despite each survey
being linked to the same Food and Nutrient Database
for Dietary Studies USDA food composition table, there
may have been changes in nutrient composition on the
basis of different assay techniques that cannot be
accounted for. One limitation was that only the nutrient
criteria component of the Chilean regulation, not the
ingredient component, was used for the trends analysis.
Data for ingredients were not available for NHANES
2003−2006; however, data were available for 2013−2016
and revealed that mean calorie intake from junk foods
was overestimated by approximately 28% when only the
nutrient criteria, not the added ingredient criteria, were
used. Categories like cheese and cheese products and jui-
ces had a substantial decrease in calories deriving fromjunk foods with the addition of the added ingredient cri-
teria; however, other categories like confectionery and
ready-to-eat cereals showed no change. What this shows
is that by relying solely on nutrient criteria, products
such as juices that do not meet the nutrient criteria
owing to higher levels of sugar would not be considered
junk food under the Chilean regulation as the sugar is
from natural (not added) sugar sources.
CONCLUSIONS
Despite noted reductions over 14 years, children and
adolescents in the U.S. are still getting a large proportion
of calories from junk foods, creating a trajectory for
long-term weight gain and cardiometabolic problems.
Between 56% and 70% of total calories, 43% and 61% of
saturated fat intake, 82% and 90% of sugar intake, and
55% and 67% of sodium intake among U.S. children and
adolescents derived from junk foods in 2013−2016.
With reports from the Institute of Medicine55 and Fed-
eral Trade Commission56 suggesting that stronger nutri-
tion standards for foods and beverages marketed to
children are needed, the implementation of a scheme,
such as the Chilean criteria, is critical to ensure U.S. chil-
dren are not exposed to products that are high in energy,
added sugar, saturated fat, and sodium. Future research
should examine how other factors influence junk food
intake, such as social and family aspects, exposure to
unhealthy food marketing, screen time, and physical
activity levels. This study should be considered as 1
example to help guide policy regulations regarding the
foods and beverages that are accessible in schools and
marketed to children, adolescents, and their caregivers.
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